Introduction
In January 2017, a valuable new information source was introduced to the higher education community. Researchers at the Equality of Opportunity Project-now called Opportunity Insights-released detailed data on the financial circumstances of undergraduate students at each of the vast majority of American colleges and universities. 1 Covering students born between 1980 and 1991, and relying on tax records held by the Internal Revenue Service, the publicly available Opportunity Insights data provided a nuanced look at the family income distribution as well as subsequent earnings of a generation of college-goers. The data have already been influential in shaping the public debate regarding colleges' role in social mobility, and the research uses of the data are only just starting to be explored.
The Opportunity Insights dataset joins two other important public sources of panel data on the socioeconomic diversity of undergraduate student populations at American colleges and universities. First, the Integrated Postsecondary Education Data System (IPEDS), maintained by the US Department of Education, collects data from institutions that participate in the federal student aid system and, among other things, reports information on the number of students who receive need-based federal Pell grants. 2 It also collects and reports on the number of students who receive Title IV federal student aid that fall into five income categories. Second, the Common Data Set (CDS) is a voluntary data reporting template developed and maintained by The College Board, Peterson's, and US News and World Report, which is completed by many institutions who post it on their websites. Among other things, the Common Data Set includes granular statistics on the number and characteristics of students receiving different types of financial aid. 3 In the past, policymakers, institutional leaders, and researchers have used the IPEDS and CDS data on socioeconomic diversity, but have raised concerns about the data's adequacy. The IPEDS-reported share of students receiving a Pell grant has been the most commonly used metric. This metric lacks precision, in that it covers a potentially large swath of the income distribution without differentiation-nearly all Pell recipients have family income below $60,000, which covers approximately half of the national income distribution. 4 Furthermore, there are students with incomes in that range who are not eligible for, or do not apply for, federal financial aid, and therefore are not counted among Pell recipients. Finally, the share of the population eligible for Pell has varied over time, as Congress has occasionally changed the income threshold for Pell eligibility and fluctuations in the economy affect the share of the population who are eligible.
The share of students receiving need-based financial aid reported in the CDS is similarly variable and blunt. The income ranges of students who receive need-based aid are broad and vary from institution to institution. Moreover, there is no publicly-available, comprehensive set of CDS data: individual institutions decide whether and in what form to post their own CDS survey responses publicly. Collecting those data from institutional websites is a laborious process and does not produce a complete dataset. 5 Beginning with the fall 2008 cohort of first-time, full-time freshmen, IPEDS has also published data on the number of students who receive federal financial aid that fall into five income ranges: $0-30,000, $30,001-48,000, $48,001-$75,000, $75,001-110,000 and $110,001 and above. While these data provide a more granular picture of the income distribution, they exclude significant categories of students-most notably students who do not receive federal financial aid and, for public institutions, those who pay out-ofstate tuition. These limitations raise questions about the accuracy of the income distribution portrayed in the data.
Although the Opportunity Insights dataset is more comprehensive than both Pell share and the share receiving need-based aid, and is more complete than the IPEDS income data limited to Title IV recipients, even this vast dataset has limitations. It does not include every institution and merges some groups of institutions together. Further, it only includes income data for students (and parents who identify them as dependents) who file US taxes, and data are only available through 2013. While the Opportunity Insights researchers have indicated that they intend to update the publicly available data 4 In 2015-16, approximately 95 percent of Pell students were from families who earn less than $60,000 annually. Calculations by Ithaka S+R staff using data from the US Department of Education, 2015-16 Federal Pell Grant Program End-Of-Year Report, Table  71 , https://www2.ed.gov/finaid/prof/resources/data/2015-2016eoyresearchreports.zip. The average Pell grant gives some information on the income of the recipients, since it varies as a function of income.
periodically, there has not yet been an update since the original publication of the data in January 2017.
In this report, we compare and contrast the three datasets-IPEDS, CDS, and Opportunity Insights-for various categories of public and private four-year institutions, in the aggregate. We find that, when grouping students who do not receive federal financial aid-whose income is therefore unknown-with students in the top income category, the IPEDS income distribution is very similar to the Opportunity Insights income distribution at this aggregate level. Furthermore, comparing IPEDS data with CDS data provides insights about which students benefit from institutional financial aid policies. Specifically, we find that significant shares of students in each category of institutions have family income above $110,000 and receive need-based financial aid. Moreover, in each category of institutions, the share of students receiving Pell grants is larger than the share of students with family income of $48,000 and below. Within each category of institutions, the income distribution, share receiving need-based aid, and share receiving Pell grants have changed little between the 2008-09 and the 2015-16 academic years. Although our analysis in this report focuses on groups of four-year institutions categorized by their sector and selectivity, it could be extended to the institution-level for any institution that submits data to IPEDS and completes the CDS survey. While each of these datasets has significant limitations and ought to be interpreted with caution, we conclude that the public, annually updated income distribution data in IPEDS provides more insight into the full income distribution of incoming students at US colleges than commonly acknowledged.
Comparing the Three Data Sets

Integrated Postsecondary Education Data System
The National Center for Education Statistics (NCES) publishes data on the characteristics, finances, and outcomes of nearly all US colleges and universities through the Integrated Postsecondary Education Data System (IPEDS). Since 2008-09, NCES has collected data directly from colleges and universities on the number of Title IV federal student aid recipients whose family income falls in five income bands: $0-30,000, $30,001-$48,000, $48,001-$75,000, $75,001-$110,000, and greater than $110,000.
IPEDS counts only include first-time, full-time students who receive federal Title IV funds, including federal grants and loans, as well as work study. Moreover, for public institutions, the counts in the income categories only include students who pay in-state tuition. 6 Some students with lower family incomes do not receive Title IV aid. The residency status of some students makes them ineligible for federal financial aid (e.g., international students and DACA students); other students with financial need may not complete the paperwork necessary to receive it.
The income represented in IPEDS is the students' family income for dependent students and the students' own income for independent students. Because of the timing of tax filings and the application cycle, IPEDS reports students' family income from at least the year preceding the academic year indicated. 7 Beyond that, institutions calculate students' family income in different ways. Institutions may use the "federal methodology" based on adjusted gross income that is used by the federal student aid program for determining a student's family income, or they may use a College Board-created or their own custom "institutional methodology" that considers additional sources of income and assets, such as home equity or non-custodial parents' income, than are used in the federal methodology. 8 Finally, the IPEDS income bands are fixed; the thresholds that determine the bands do not change in accordance with shifts in the national income distribution over time. Even though institutions have reported these data in their IPEDS submissions since 2008-09, neither the thresholds nor the underlying income data are adjusted for inflation in subsequent years.
Common Data Set
Each year since 1995, through the Common Data Set (CDS) initiative, The College Board, Peterson's, and U.S. News & World Report (USNWR) have maintained a data collection template that many colleges and universities have voluntarily completed. The CDS includes general information on an institution; information on admissions, enrollment, and persistence; information on the institution's annual expenses and distributed financial aid; and other curricular elements. Each of the organizations above, and numerous other organizations, collect portions of the CDS data from institutions through 6 U.S. Department of Education, National Center for Education Statistics, IPEDS Archived Survey Materials, 2009 Student Financial Aid Survey, https://nces.ed.gov/ipeds/UseTheData/ArchivedSurveyMaterialPdf?year=2009&fileName=sfa_2009.pdf. 7 For the entering cohort of 2017-18, federal financial aid applicants were permitted to use tax returns from the year prior to application, or two years prior to enrollment, in their applications. See U.S. Department of Education, Changes Impacting the 2017-18 FAFSA ® : Frequently Asked Questions, https://financialaidtoolkit.ed.gov/resources/fafsa-changes-17-18-faq.pdf.
various means and publish it in various forms. For example, USNWR reports some of the collected data by individual institution in its college ranking publications, but not all the data for all institutions. 9 Peterson's and The College Board collect some of the data and incorporate them into their college search products; The College Board also collects some of the data for its research publications. 10 Many individual colleges and universities publish their own CDS data on their websites. However, an aggregated source of CDS data for all institutions is not publicly available.
Most relevant to this brief, CDS reports information about the number of students that have financial need, the number of students who receive institutional need-based and non-need-based aid, and the average and total amount of need-based and non-needbased institutional aid awarded. The determination of a student's financial need is based on the institution's methodology for calculating family income (federal, institutional, or both) and the institution's financial aid policies, which are not specified in the CDS. Similarly, the number of students who receive institutional need-based and non-needbased aid, and the amount of aid, depend on the institution's financial aid policies.
The counts of students who have financial need and receive federal and institutional aid are reported for the first-time, full-time cohort as well as the total cohort in each of the covered academic years. The counts include non-resident aliens and other students who may be ineligible for federal student aid, if they are eligible for institutional aid.
Opportunity Insights
Through a unique arrangement with the Department of the Treasury, Opportunity Insights researchers have been able to use federal tax data to address a range of research questions regarding income inequality and social mobility. In January 2017, they released a report and accompanying dataset focused on the social mobility of students who enrolled in each of the majority of US colleges and universities. The Opportunity Insights dataset includes students who attended college between ages 19 and 22 and who were identified as dependents on their parents' income taxes when the child was between the ages of 12 and 17. The dataset is organized by students' birth cohort, covering the 1980 through the 1991 birth cohorts. Students are assigned to the college or university from which they received a Form 1098-T for the longest period of enrollment between the ages of 19 and 22. 12 The data exclude college students whose parents are not US residents, whose parents earned negative income when the student was between 15 and 19 years old, who themselves first enroll after age 22, or who do not pay tuition and do not receive a Pell grant. Finally, for some colleges and universities that operate as part of a system, the system office issues the 1098-T forms under a single identifier such that the individual campuses that comprise the system are indistinguishable from one another in the data. 13 Family income is defined as the parents' average Adjusted Gross Income (AGI) during the years when the child was aged 15 to 19. 14 In the publicly available dataset, students are categorized into five income quintiles based on the income distribution of the sample. (These quintiles, therefore, do not match the quintiles of the overall income distribution for the whole US population or for families with college age children.) The researchers also make the data available in ventiles with dollar boundaries for aggregated groups of institutions with similar levels of selectivity.
Findings
Although IPEDS, CDS, and Opportunity Insights data are similar in the types of data, groups of students, and institutions they cover, they are not exactly the same. Nevertheless, by aligning cohorts, category cut points, and institutional groupings to the extent possible-and keeping in mind the ways in which they still differ-we can make comparisons across the datasets that enlighten our understanding of each.
Comparison of IPEDS and Opportunity Insights data
In the graphs below, we compare IPEDS income categories for the first-time, full-time entering cohort of 2009 with Opportunity Insights income categories for the 1991 birth cohort, for groups of institutions organized by sector and selectivity. 15 In the IPEDS data, Group 1 represents the share of students with family incomes of $0 to $30,000, Group 2 represents $30,001 to $48,000, Group 3 represents $48,001 to $75,000, Group 4 represents $75,001 to $110,000, and Group 5 combines students with family income of $110,001 and above and students for whom income data are not available. 16 In the Opportunity Insights data, the income groups are created by choosing thresholds for ventiles that are closest to the income category thresholds reported by IPEDS. Group 1 represents the share of students with family incomes from $0 to $32,300, Group 2 represents above $32,300 to $49,700, Group 3 represents above $49,700 to $74,500, Group 4 represents above $74,500 to $110,200, and Group 5 represents above $110,200. Figure 1F : Students who pay out-of-state tuition comprise 16.9 percent of total enrollment at all selective public institutions. Figures 1A-1F : IPEDS denominator includes all first-time, full-time students who are eligible to receive Title IV financial aid (i.e., the denominator excludes students classified as "non-resident alien"). Group 5 students are students included in the IPEDS data whose families' earn $110,001+ annually (darker blue) and students who do not receive Title IV aid (lighter blue There are several possible explanations for the inconsistencies between the two sources. First, the basis for including students in the cohort are not the same. The Opportunity Insights statistics include students born in 1991 who attended college between the ages of 19 and 22 and are assigned to the institutions they attended for the longest period of time during that period, while students included in the IPEDS statistics are assigned to the institution if they enrolled in Fall 2009 as a freshman and, regardless of age, had never enrolled in higher education previously. Second, family income is determined differently for the Opportunity Insights and IPEDS statistics. For Opportunity Insights, family income is the average adjusted gross income during the tax years when the student was age 15 through 19 of those who claimed the student on their tax return. IPEDS reports the income used by the institution to calculate the student's expected family contribution, typically the adjusted gross income of those claiming the student as a dependent and/or the student in at least the tax year prior to the IPEDS data collection (i.e., in the 2009 IPEDS collection, income earned in 2008). 19 Third, there are slight differences in the income category cut-offs used by Opportunity Insights and IPEDS. 20 Fourth, in Opportunity Insights, Groups 1 through 4 include students who did not receive Title IV aid, while in IPEDS, all students who did not receive Title IV aid are allocated to Group 5. Finally, for public institutions, the Opportunity Insights statistics include out-of-state students in Groups 1 through 5, while the IPEDS statistics allocate all out-of-state students to Group 5. 21 Notwithstanding these known differences, the two sources yield similar distributions across the income scale. In particular, the share of students with family income below $75,000 is no more than five percentage points different between the two sources for any group of institutions. This similarity may alleviate concerns that the lack of information about non-Title-IV-aid recipients and out-of-state students for public institutions renders the IPEDS income distributions unusable. At least at the aggregate level, assuming that those students are in the top income category yields a distribution largely consistent with another, more-comprehensive source. Importantly, we cannot make an apples-to-apples comparison of the IPEDS and Opportunity Insights income distributions at the institution-level using the publicly available Opportunity Insights data. It is quite possible that there are institutions for which the gaps between the two data sources are larger-or smaller-than the aggregate. There are a host of other considerations in interpreting the income distribution data that are beyond the scope of this report. 22 Nevertheless, for those analysts currently limiting themselves to Pell data for assessing the socioeconomic diversity of colleges' student populations, the IPEDS income distribution data provide important additional information about how students cluster across a broader spectrum of income.
Notes for
Comparison of IPEDS and CDS Data
Comparing information about the share of students who receive financial aid from different sources with the information about the income distribution adds an additional level of insight into the financial situation of students from different parts of the income distribution. Figure 2 compares the data on the income distribution of first-time, fulltime students in the 2009 entering cohort from IPEDS to two sets of information about financial aid receipt for the same group of students: the share of students who receive need-based financial aid (data available through CDS), and the share of students who receive federal Pell grants (data available through IPEDS). Like the previous figure, this figure aggregates institutions into groups by selectivity and control. Figures 2A-2F : For IPEDS data, the denominator is all first-time, full-time students, regardless of their eligibility to receive Title IV financial aid (i.e., the denominator includes students classified as "nonresident alien"). IPEDS Group 5 students (darker green) include students whose families' earn $110,001+ annually who receive need-based aid and US and permanent resident students who do not receive Title IV aid. Opportunity Insights selectivity tiers are used to classify institutions across all data sources.
Note that, because the CDS data includes non-resident aliens in the numerator and denominator, we have included non-resident aliens in the IPEDS income distribution and the calculation of the share of students receiving Pell. As a result, the IPEDS income distributions presented in Figure 2 are slightly different from those presented in Figure  1 . Importantly, IPEDS does not indicate the income distribution of non-resident aliens and CDS does not indicate the share of non-resident aliens that receive need-based, institutional financial aid. permanent residents receiving need-based aid by assuming that either all or none of the non-resident alien students receive need-based aid. In most cases, the actual shares will be someplace in between. For some institutions, data on non-resident alien, need-based aid are available, and so a more precise estimate for those institutions would be possible with further analysis. Figure 2 shows that, at the Ivy Plus, Elite Publics and Privates, and Highly Selective Privates, need-based aid is awarded to a significant share of students with incomes above $110,000 or whose income is unknown. 23 For example, in the Ivy Plus tier, according to IPEDS, 22 percent of students are US citizens or permanent residents with incomes below $110,000, while nine percent are international students. That leaves 69 percent of students who are US citizens or permanent residents and have incomes above $110,000 or whose income is unknown. The CDS reports that 52 percent of students at Ivy Plus institutions received need-based aid. If all non-resident alien students received needbased aid, it would mean that 21 percent of all students were US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who received need-based aid (52 percent minus 22 percent minus 9 percent). If no nonresident alien students in fact received need-based aid, then 30 percent of all students were US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who received need-based aid (52 percent minus 22 percent).
This analysis also provides insight on the share of need-based aid recipients who are US students from families with income above $110,000 or whose income is unknown. For the Ivy Plus institutions in 2009-10, approximately 40 to 58 percent of students who received need-based aid were US citizens or permanent residents from families earning more than $110,000 or whose income is unknown.
In each selectivity tier, many students with incomes above $110,000 or whose income is unknown received need-based financial aid. Specifically, the lower-and upper-bounds for each selectivity tier are:
• Elite Privates and Publics: 13 to 19 percent of all students are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who receive need-based aid. Twenty-eight to 40 percent of those who received need-based aid are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown.
• Highly Selective Privates: 14 to 19 percent of all students are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who receive need-based aid. Twenty-five to 33 percent of those who received need-based aid are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown.
• Highly Selective Publics: 10 to 13 percent of all students are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who receive need-based aid. Twenty to 27 percent of those who received need-based aid are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown.
• Selective Privates: 12 to 14 percent of all students are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who receive need-based aid. Sixteen to 19 percent of those who received need-based aid are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown.
• Selective Publics: Seven to nine percent of all students are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown who receive need-based aid. Thirteen to 16 percent of those who received need-based aid are US citizens or permanent residents from families earning more than $110,000 or whose income is unknown.
Another finding evident from Figure 2 is that, for all selectivity tiers, the share of students receiving Pell grants is larger than the share from IPEDS income Groups 1 and 2. In other words, within each tier, there were between two and seven percent of students with incomes above $48,000 who received Pell grants. Pell grant receipt is often used as a proxy for "low-income." This comparison suggests that, in fact, at least for these groups of institutions in 2009, Pell grant recipients included many students with family incomes between $48,000 and $75,000. Nationally, the median family income in 2008 was $61,521. 24 In short, many Pell recipients at these institutions in 2009 would more accurately be considered "middle-income."
Trends in IPEDS and CDS
One important limitation of the publicly-available Opportunity Insights data is that it is not currently available for cohorts after the 1991 birth cohort, who most likely enrolled in college in 2009-the height of the Great Recession. It is particularly interesting to study trends in the income distribution as the consequences of the Recession unfolded and during the recovery; fortunately, more recent data are available from both IPEDS and CDS, allowing us to examine trends in the income distribution, need-based financial aid, and Pell receipt during that time. 
2009-10 2015-16
Notes for Figures 3A-3F : For IPEDS data, the denominator is all first-time, full-time students, regardless of their eligibility to receive Title IV financial aid (i.e., the denominator includes students classified as "nonresident aliens"). IPEDS Group 5 students (darker green) include students whose families' earn $110,001+ annually and US citizens and permanent resident students who do not receive Title IV aid. Opportunity Insights selectivity tiers are used to classify institutions across all data sources. With this caveat in mind, we call still learn something from comparing the data over time. For the Ivy Plus institutions, the income distribution remained relatively unchanged between 2009-10 and 2015-16 with the share of US citizens and permanent resident students with incomes above $110,000 or whose income is unknown increasing by one percentage point. During the same time period, these schools experienced a one percentage point increase in the share of students receiving Pell grants and a three percentage point reduction in the share of students who received need-based aid. The share of non-resident aliens increased by two percentage points. The combination of the reduction in students receiving need-based aid and the small increase in students with incomes over $110,000 or whose income is unknown could mean that there was a shift toward higher income students within that top income category. It could also suggest changes to policies related to distributing need-based aid at these schools -they may have reduced the amount of aid awarded, increased the income threshold for eligibility to receive that aid, or changed their methodology for determining family income.
For the Elite Public and Private schools, the IPEDS data show a reduction of four percentage points in the share of students with incomes below $110,000 and a four 25 Table 1 percentage point increase in the share who are non-resident aliens between 2009-10 and 2015-16. The share of students who received need-based financial need remained unchanged. This suggests that in 2015-16, these institutions awarded need-based aid to larger shares of students in the top IPEDS income category (or possibly to non-resident aliens or out-of-state students) than in 2009-10, and this increase came at the expense of enrolling US citizens and permanent residents with family incomes below $110,000, whose share declined by four percentage points.
The schools in the Highly Selective Private tier enrolled larger shares of wealthier students and non-resident aliens in 2015-16 than they did in 2009-10, while maintaining the share of students who receive need-based aid-meaning that there were more students with incomes above $110,000 or non-resident aliens receiving need-based aid. 26 The Highly Selective Publics saw an increase in the share of students receiving needbased financial aid by four percent and doubled the share of non-resident aliens from three percent to six percent. The share of US citizens and permanent residents with incomes over $110,000 or whose income is unknown remained mostly unchanged at 61 percent compared to 60 percent.
The Selective Privates increased the share of students receiving need based aid by three percentage points, the share of non-resident aliens by two percentage points, and the share of US citizens and permanent residents with incomes over $110,000 or whose income is unknown by four percentage points. The Selective Publics increased the share on need-based aid by seven percent, the share of non-resident aliens by one percent and the share of US citizens and permanent residents with incomes over $110,000 or whose income is unknown by two percent.
In summary, each group saw an increase in the share of non-resident aliens. It is possible that this resulted from institutions seeking out full-pay international students to increase revenue. The Ivies, the Elite Publics and Privates, and the Highly Selective Privates all saw decreasing or constant shares of students receiving need-based aid. Combined with increased shares of non-resident aliens, this implies a constant or lower share of US citizens and permanent residents on financial aid, unless the share of nonresident aliens receiving financial aid decreased. The Highly Selective Publics and the Selective Privates and Publics all saw increasing shares of need-based aid, of four percent, three percent and seven percent respectively. None of the categories saw a shift in Pell grants of more than two percent. None of the categories of institutions reported a declining share of students in the top IPEDS category.
Conclusion
While there are limitations with each of the available datasets, by comparing the Opportunity Insights data with IPEDS income distribution data, we conclude that the IPEDS data give a fairly accurate report on the income distribution of students. This is particularly the case for the more selective institutions. Combining these data with information on financial aid available in the CDS, we are able to estimate the share of students who have incomes above $110,000 (roughly, the top quintile of the income distribution) and are receiving need-based aid. Looking at these data over time, we can trace the shift in the income distribution of students, as well as shifts in need-based aid allocation across the income distribution.
Especially among the most selective institutions, low shares of students with incomes below $48,000 correspond with high shares of students with family incomes above $110,000 or whose income is unknown who are receiving need-based financial aid. Furthermore, between 2009-10 and 2015-16, a decreasing share of students had incomes below $110,000 and an increasing share of students had incomes above $110,000 and received need-based aid. Based on what we know about the value of a bachelor's degree, these enrollment and financial aid trends are likely to be a barrier to, rather than advancement of, economic and social mobility.
